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TRICYCLIC PYRIDQNE ANALOGUES AS GABA-A RECEPTOR 

LIGANDS 

The present invention relates to a class of fused tricyclic compounds 
based on a substituted pyridone ring, and to their use in therapy. More 
particularly, this invention is concerned with tricyclic pyridin-2-one 
analogues which are ligands for GABAa receptors and are therefore useful 
in the therapy of deleterious mental states. 

Receptors for the major inhibitory neurotransmitter, gamma- 
aminobutyric acid (GABA), are divided into two main classes: (1) GABAa 
receptors, which are members of the ligand-gated ion channel superfamily; 
and (2) GABAb receptors, which may be members of the G-protein linked 
receptor superfamily. Since the first cDNAs encoding individual GABAa 
receptor subunits were cloned the number of known members of the 
mammalian family has grown to include at least six a subunits, four p 
subunits, three y subunits, one 6 subunit, one s subunit and two p 
subunits. 

Although knowledge of the diversity of the GABAa receptor gene 
family represents a huge step forward in our understanding of this ligand- 
gated ion channel, insight into the extent of subtype diversity is still at an 
early stage. It has been indicated that an a subunit, a p subunit and a y 
subunit constitute the minimum requirement for forming a fully 
functional GABAa receptor expressed by transiently transfecting cDNAs 
into cells. As indicated above, 5, e and p subunits also exist, but are 
present only to a minor extent in GABAa receptor populations. 

Studies of receptor size and visualisation by electron microscopy 
conclude that, like other members of the ligand-gated ion channel family, 
the native GABAa receptor exists in pentameric form. The selection of at 
least one a, one p and one y subunit from a repertoire of seventeen allows 
for the possible existence of more than 10,000 pentameric subunit 
combinations. Moreover, this calculation overlooks the additional 
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permutations that would be possible if the arrangement of subunits 
around the ion channel had no constraints (i.e. there could be 120 possible 
variants for a receptor composed of five different subunits). 

Receptor subtype assemblies which do exist include, amongst many 
5 others, alp2y2, a2p2/3y2, a3Py2/3, a2pyl, a5p3y2/3, a6py2, a6p5 and ct4p5. 
Subtype assemblies containing an otl subunit are present in most areas of 
the brain and are thought to account for over 40% of GABAa receptors in 
the rat. Subtype assemblies containing ot2 and a3 subunits respectively 
are thought to account for about 25% and 17% of GABAa receptors in the 

10 rat. Subtype assemblies containing an a5 subunit are expressed 
predominantly in the hippocampus and cortex and are thought to 
represent about 4% of GABAa receptors in the rat. 

A characteristic property of all known GABAa receptors is the 
presence of a number of modulatory sites, one of which is the 

15 benzodiazepine (BZ) binding site. The BZ binding site is the most 

explored of the GABAa receptor modulatory sites, and is the site through 
which anxiolytic drugs such as diazepam and temazepam exert their 
effect. Before the cloning of the GABAa receptor gene family, the 
benzodiazepine binding site was historically subdivided into two subtypes, 

20 BZ1 and BZ2, on the basis of radioligand binding studies. The BZl 

subtype has been shown to be pharmacologically equivalent to a GABAa 
receptor comprising the ocl subunit in combination with a p subunit and 
y2. This is the most abundant GABAa receptor subtype, and is believed to 
represent almost half of all GABAa receptors in the brain. 

25 Two other major populations are the <x2py2 and <x3py2/3 subtypes. 

Together these constitute approximately a further 35% of the total GABAa 
receptor repertoire. Pharmacologically this combination appears to be 
equivalent to the BZ2 subtype as defined previously by radioligand 
binding, although the BZ2 subtype may also include certain ot5-containing 

30 subtype assemblies. The physiological role of these subtypes has hitherto 
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been unclear because no sufficiently selective agonists or antagonists were 
known. 

It is now believed that agents acting as BZ agonists at ctipy2, cc2Py2 
or a3Py2 subunits will possess desirable anxiolytic properties. Compounds 
5 which are modulators of the benzodiazepine binding site of the GABAa 
receptor by acting as BZ agonists are referred to hereinafter as "GABAa 
receptor agonists". The ccl-selective GABAa receptor agonists alpidem and 
Zolpidem are clinically prescribed as hypnotic agents, suggesting that at 
least some of the sedation associated with known anxiolytic drugs which 

10 act at the BZ1 binding site is mediated through GABAa receptors 

containing the al subunit. Accordingly, it is considered that GABAa 
receptor agonists which interact more favourably with the a2 and/or cc3 
subunit than with al will be effective in the treatment of anxiety with a 
reduced propensity to cause sedation. Also, agents which are antagonists 

15 or inverse agonists at al might be employed to reverse sedation or 
hypnosis caused by al agonists. 

The compounds of the present invention, being selective ligands for 
GABAa receptors, are therefore of use in the treatment and/or prevention 
of a variety of disorders of the central nervous system. Such disorders 

20 include anxiety disorders, such as panic disorder with or without 

agoraphobia, agoraphobia without history of panic disorder, animal and 
other phobias including social phobias, obsessive-compulsive disorder, 
stress disorders including post-traumatic and acute stress disorder, and 
generalized or substance-induced anxiety disorder; neuroses; convulsions; 

25 migraine; depressive or bipolar disorders, for example single-episode or 
recurrent major depressive disorder, dysthymic disorder, bipolar I and 
bipolar II manic disorders, and cyclothymic disorder: psychotic disorders 
including schizophrenia; neurodegeneration arising from cerebral 
ischemia; attention deficit hyperactivity disorder; and disorders of 

30 circadian rhythm, e.g. in subjects suffering from the effects of jet lag or 
shift work. 
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Further disorders for which selective ligands for GABAa receptors 
may be of benefit include pain and nociception; emesis, including acute, 
delayed and anticipatory emesis, in particular emesis induced by 
chemotherapy or radiation, as well as post-operative nausea and vomiting; 
muscle spasm or spasticity, e.g. in paraplegic patients; and hearing loss. 
Selective ligands for GABAa receptors may also be effective as pre- 
medication prior to anaesthesia or minor procedures such as endoscopy, 
including gastric endoscopy. 

EP-A-0 183994 relates to bi- and tricyclic pyridone derivatives which 
are stated to have muscle relaxant, sedative-hypnotic, anxiolytic and/or 
anticonvulsant activity. There is no disclosure nor any suggestion therein, 
however, of compounds possessing an ester or thiazole substituent at the 
3-position of the pyridone ring. 

The present invention provides a class of tricyclic pyridin-2-one 
analogues which possess desirable binding properties at various GABAa 
receptor subtypes. The compounds in accordance with the present 
invention have good affinity as ligands for the cc2 and/or ct3 subunit of the 
human GABAa receptor. The compounds of this invention may interact 
more favourably with the a2 and/or ot3 subunit than with the al subunit. 
Desirably, the compounds of the invention will exhibit functional 
selectivity in terms of a selective efficacy for the ct2 and/or oc3 subunit 
relative to the al subunit. 

The compounds of the present invention are GABAa receptor 
subtype ligands having a binding affinity (Ki) for the cx2 and/or oc3 
subunit, as measured in the assay described hereinbelow, of 100 nM or 
less, typically of 50 nM or less, and ideally of 10 nM or less. The 
compounds in accordance with this invention may possess at least a 2-fold, 
suitably at least a 5-fold, and advantageously at least a 10-fold, selective 
affinity for the ct2 and/or ot3 subunit relative to the al subunit. However, 
compounds which are not selective in terms of their binding affinity for 
the a2 and/or a3 subunit relative to the al subunit are also encompassed 
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within the scope of the present invention; such compounds will desirably 
exhibit functional selectivity in terms of a selective efficacy for the oc2 
and/or a3 subunit relative to the al subunit. 

The present invention provides a compound of formula I, or a salt or 
5 prodrug thereof: 



O 




wherein 

10 E represents -(CH 2 ) n -; 

n is 1, 2 or 3; 

one of X and Y represents CH, nitrogen or N + -0, and the other 
represents CH; 

R 1 represents methoxycarbonyl, ethoxycarbonyl, methylthiazolyl or 
15 hydroxymethylthiazolyl; 

R 2 and R 3 independently represent hydrogen, hydrocarbon, a 
heterocyclic group, halogen, cyano, trifluoromethyl, nitro, -OR a , -0C0R 3 , 
-OS0 2 R a , -SR a , -SOR a , -S0 2 R a , -S0 2 NR a R b , -NR a R b , -NR a COR b , 
-NR a C0 2 R b , -COR a , -C0 2 R a , or -CONR a R b ; and 
20 R a and R b independently represent hydrogen, hydrocarbon or a 

heterocyclic group. 

For use in medicine, the salts of the compounds of formula I will be 
pharmaceutical^ acceptable salts. Other salts may. however, be useful in 
the preparation of the compounds according to the invention or of their 
25 pharmaceutical^ acceptable salts. Suitable pharmaceutical^ acceptable 
salts of the compounds of this invention include acid addition salts which 
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may, for example, be formed by mixing a solution of the compound 
according to the invention with a solution of a pharmaceutical^ 
acceptable acid such as hydrochloric acid, sulphuric acid, 
methanesulphonic acid, fumaric acid, maleic acid, succinic acid, acetic 
5 acid, benzoic acid, oxalic acid, citric acid, tartaric acid, carbonic acid or 
phosphoric acid. Furthermore, where the compounds of the invention 
carry an acidic moiety, suitable pharmaceutical^ acceptable salts thereof 
may include alkali metal salts, e.g. sodium or potassium salts; alkaline 
earth metal salts, e.g. calcium or magnesium salts; and salts formed with 

10 suitable organic ligands, e.g. quaternary ammonium salts. 

The term "hydrocarbon" as used herein includes straight-chained, 
branched and cyclic groups containing up to 18 carbon atoms, suitably up 
to 15 carbon atoms, and conveniently up to 12 carbon atoms. Suitable 
hydrocarbon groups include Ci-g alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-7 

15 cycloalkyl, C3-7 cycloalkyl(Ci-6)alkyl, indanyl, aryl, aryl(Ci-6)alkyl, 
aryl(C2-6)alkenyl and aryl(C2-6)alkynyl. 

The expression "a heterocyclic group" as used herein includes cyclic 
groups containing up to 18 carbon atoms and at least one heteroatom 
preferably selected from oxygen, nitrogen and sulphur. The heterocyclic 

20 group suitably contains up to 15 carbon atoms and conveniently up to 12 
carbon atoms, and is preferably linked through carbon. Examples of 
suitable heterocyclic groups include C3-7 heterocycloalkyl, C3.7 
heterocycloalkyl(Ci-6)alkyl, heteroaryl and heteroaryl(Ci-6) alkyl groups. 
Suitable alkyl groups include straight-chained and branched alkyl 

25 groups containing from 1 to 6 carbon atoms. Typical examples include 
methyl and ethyl groups, and straight-chained or branched propyl, butyl 
and pentyl groups. Particular alkyl groups are methyl, ethyl, zi-propyl, 
isopropyl, isobutyl, tert-bwtyl and 2,2-dimethylpropyL Derived expressions 
such as "Ci-g alkoxy", "Ci-g alkylamino" and "Ci-g alkylsulphonyl" are to be 

30 construed accordingly. 
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Suitable alkenyl groups include straight-chained and branched 
alkenyl groups containing from 2 to 6 carbon atoms. Typical examples 
include vinyl, allyl and dimethylallyl groups. 

Suitable alkynyl groups include straight-chained and branched 
5 alkynyl groups containing from 2 to 6 carbon atoms. Typical examples 
include ethynyl and propargyl groups. 

Suitable cycloalkyl groups include groups containing from 3 to 7 
carbon atoms. Particular cycloalkyl groups are cyclopropyl and cyclohexyl. 

Typical examples of C3.7 cycloalkyl(Ci-6)alkyl groups include 
10 cyclopropylmethyl, cyclohexylmethyl and cyclohexylethyl. 

Particular indanyl groups include indan-l-yl and indan-2-yl. 

Particular aryl groups include phenyl and naphthyl. 

Particular aryl(Ci-6)alkyl groups include benzyl, phenylethyl, 
phenylpropyl and nap hthy line thyl. 
15 A particular aryl(C2-6)alkenyl group is phenylethenyl. 

A particular aryl(C2-6)alkynyl group is phenylethynyl. 

Suitable heterocycloalkyl groups include azetidinyl, pyrrolidinyl, 
piperidinyl, piperazinyl and morpholinyl groups. 

Suitable heteroaryl groups include pyridinyl, quinolinyl, 
20 isoquinolinyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyl, furyl, 

benzofuryl, dibenzofuryl, thienyl, benzthienyl, pyrrolyl, indolyl, pyrazolyl, 
indazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl. imidazolyl, 
benzimidazolyl, oxadiazolyl, thiadiazolyl, triazolyl and tetrazolyl groups. 

The expression "heteroaryl(Ci-6)alkyr as used herein includes 
25 furylmethyl, furylethyl, t hie nylme thyl, thienylethyL oxazolylmethyl, 
oxazolylethyl, thiazolylmethyl, thiazolylethyl, imidazolylmethyl, 
imidazolylethyl, oxadiazolylmethyl, oxadiazolylethyl, thiadiazolylmethyl, 
thiadiazolylethyl, triazolylmethyl, triazolylethyl, tetrazolylmethyl, 
tetrazolylethyl, pyridinylmethyl, pyridinylethyl, pyrimidinylmethyl, 
30 pyrazinylmethyl, quinolinylmethyl and isoquinolinylmethyl. 
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The hydrocarbon and heterocyclic groups may in turn be optionally 
substituted by one or more groups selected from Ci-g alkyl, adamantyl, 
phenyl, halogen, Ci. 6 haloalkyl, Ci-g hydroxyalkyl, Ci-g aminoalkyl, 
trifluoromethyl, hydroxy, Ci-g alkoxy, aryloxy, keto, C1.3 alkylenedioxy, 
5 nitro, cyano, carboxy, C2-6 alkoxycarbonyl, C2-6 alkoxycarbonyl(Ci.6)alkyl, 
C2-6 alkylcarbonyloxy, arylcarbonyloxy, aminocarbonyloxy, formyl, C2-6 
alkylcarbonyl, arylcarbonyl, C1-6 alkylthio, C1-6 alkylsulphinyl, C1.6 
alkylsulphonyl, arylsulphonyl, -NR V R W , -NR v COR w , -NR v C0 2 R w , 
-NR v S0 2 R w , -CH2NR V S0 2 R W , -NHCONR v R w , -CONR v R w , -S0 2 NR v R w and 
10 -CH2S02NR V R W , in which R v and R w independently represent hydrogen, 
C1-6 alkyl, aryl or aryl(Ci-6) alkyl. 

The term "halogen" as used herein includes fluorine, chlorine, 
bromine and iodine, especially fluorine. 

The present invention includes within its scope prodrugs of the 
15 compounds of formula I above. In general, such prodrugs will be 

functional derivatives of the compounds of formula I which are readily 
convertible in vivo into the required compound of formula L Conventional 
procedures for the selection and preparation of suitable prodrug 
derivatives are described, for example, in Design of Prodrugs, ed. H. 
20 Bundgaard, Elsevier, 1985. 

Where the compounds according to the invention have at least one 
asymmetric centre, they may accordingly exist as enantiomers. Where the 
compounds according to the invention possess two or more asymmetric 
centres, they may additionally exist as diastereoisomers. It is to be 
25 understood that all such isomers and mixtures thereof in any proportion 
are encompassed within the scope of the present invention. 

Suitably, one of X and Y represents nitrogen, and the other 
represents CH. 

In one specific embodiment, X represents nitrogen and Y represents 

30 CH. 
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In another specific embodiment, X represents CH and Y represents 
nitrogen. 

Particular values of R 1 include 4-methylthiazol-2-yl and 
4-hydroxymethylthiazol-2-yl. A preferred value of R 1 is 4-methylthiazol-2- 
5 yl. 

Suitable values for the substituent R 2 include hydrogen, halogen, 
aryl, aryl(C2-6)alkenyl, aryl(C^6)alkynyl, heteroaryl, aryloxy, 
aryl(Ci.6)alkoxy and heteroaryl(Ci.6)alkoxy, any of which groups may be 
optionally substituted by one or more substituents. Typical values of R 2 

10 include hydrogen, halogen, aryl, aryl(C2-6)alkenyl, aryl(C2-6)alkynyl, 
heteroaryl, aryloxy and aryl(Ci-6)alkoxy, any of which groups may be 
optionally substituted by one or more substituents. 

Representative values of R 2 include hydrogen, chloro, bromo, 
phenyl, phenylethenyl, phenylethynyl, pyridinyl, benzofuryl, thienyl, 

15 phenoxy, benzyloxy and pyridinylmethoxy, any of which groups may be 
optionally substituted by one or more substituents. 

Typically, the group R 2 may be unsubstituted, or substituted by one 
or two substituents. Typical substituents on the group R 2 include halogen, 
Ci-6 hydroxyalkyl, Ci-g alkoxy, C1-3 alkylenedioxy, formyl and Ci-g 

20 alkylthio. 

Particular values of R 2 include hydrogen, chloro, bromo, phenyl, 
fluorophenyl, chlorophenyl, dichlorophenyl, hydroxymethyl-phenyl, 
methoxyphenyl, dimethoxyphenyl, (fluoro)(methoxy)phenyl, 
(chloro) (fluoro)phenyl, (chloro)(methoxy)phenyl, methylenedioxyphenyl, 

25 formylphenyl, methylthio-phenyl, phenylethenyl, phenylethynyl, 

pyridinyl, benzofuryl, thienyl, phenoxy, benzyloxy, fluoro-benzyloxy, 
bromo-benzyloxy and pyridinylmethoxy. 

Suitable values for the substituent R 3 include hydrogen, halogen, 
cyano, nitro, trifluoromethyl, amino, Ci-g alkylamino. di(Ci-G)alkylamino, 

30 Ci-g alkyl, C1.6 alkoxy, aryl(Ci-G) alkoxy, C2-G alkylcarbonyl and Ci-g 
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alkylsulphonyl. Particular values of R 3 include hydrogen and halogen, 
especially hydrogen or chloro, and typically hydrogen. 

A particular sub-class of compounds according to the invention is 
represented by the compounds of formula II, and salts and prodrugs 
5 thereof: 




wherein 

E is as defined with reference to formula I above; 

Y 1 represents CH or nitrogen; 

R 11 represents methyl or hydroxymethyl; 

R 12 represents hydrogen, halogen, aryl, aryl(C2-G)alkenyl, 
aryl(C2-6)alkynyl, heteroaryl, aryloxy, aryl(Ci-6)alkoxy or 
heteroaryl(Ci-6)alkoxy, any of which groups may be optionally substituted 
by one or more substituents; and 

R 13 represents hydrogen, halogen, cyano, nitro. trifluoromethyl, 
amino, Ci-6 alkylamino, di(Ci-6)alkylamino, Ci-g alkyl, Ci-e alkoxy, 
aryl(Ci-6)alkoxy, C2-G alkylcarbonyl or Ci-g alkylsulphonyl. 

The present invention also provides a compound of formula II as 
defined above, or a salt or prodrug thereof, wherein R 12 represents 
hydrogen, halogen, aryl, aryl(C2-6)alkenyl, aryl(C2-6)alkynyl, heteroaryl, 
aryloxy or aryl(Ci-6>alkoxy, any of which groups may be optionally 
substituted by one or more substituents; and E..Y 1 , R u and R 13 are as 
defined above. 

A particular value of R u is methyl, preferably in the 4-position of 
the thiazole ring. 



WO 98/50384 



- 11 - 



PCT/GB98/01167 



Typically, the group R 12 may be unsubstituted, or substituted by 
one or two substituents. 

Examples of suitable substituents on the moiety R 12 include 
halogen, Ci-g hydroxyalkyl, Ci-6 alkoxy, C1.3 alkylenedioxy, formyl and Ci-g 
alkylthio. Typical substituents include fluoro, chloro, hydroxymethyl, 
methoxy, methylenedioxy, formyl and methylthio. 

Particular values of R 12 include hydrogen, phenyl, fluorophenyl, 
chlorophenyl, dichlorophenyl, hydroxymethyl-phenyl, methoxyphenyl, 
dimethoxyphenyl, (fluoro)(methoxy)phenyl, (chloro)(fluoro)phenyl, 
(chloro) (methoxy)phenyl (especially 3-chloro-4-methoxyphenyl), 
methylenedioxyphenyl, formylphenyl, methylthio-phenyl, phenylethenyl, 
phenylethynyl, pyridinyl, benzofuryl, thienyl, phenoxy, benzyloxy, fluoro- 
benzyloxy, bromo-benzyloxy and pyridinylmethoxy. 

Particular values of R 13 include hydrogen and halogen, especially 
hydrogen or chloro. A typical value of R 13 is hydrogen. 

Specific compounds within the scope of the present invention 
include: 

ll-benzyloxy-9-(4-methylthiazol-2-yl)-6,7-dihydro-5i/-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 

ll"(4-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5i?-2.7a- 

diazadibenzo[a,c]cyclohepten-8-one; 

ll-(3-chloro-4-methoxyphenyl)-^ 

2, 7a-diazadibenzo [a, c] cyclohep ten-8-one ; 

ll-(4-fluorophenyl)-9<4-methylthiazol-2-yl)-6,7-dihydro-5^2,7a- 

diazadibenzo[a,c]cyclohepten-8-one; 

1 l-(4-hydimymethylphenyl)-^ 

diazadibenzo[a,c]cyclohepten-8-one; 

4-[9-(4-methylthiazol-2-yl)-8-oxo-6,7-dihydro-5H-2,7a- 

diazadibenzo[a,c]cyclohepten-ll-yl]benzaldehyde; 

n-(2-methoxyphenyl)-9-(4-methyltM^ 

diazadibenzo[a,c]cyclohepten-8-one; 
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ll-(3-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6J-dihy 

diazadibenzo [a, c] cyclohepten-8-one ; 

9-(4-methylthiazol-2-yl)ai^^ 

dibenzo [a, c]cyclohep ten-8-one ; 
5 9-(4-methylthiazol-2-yl)-ll-styryl-6,7-dihydro-5H-2,7a-diaza- 

dibenzo[a,c]cyclohepten-8-one; 

9-(4-methylthiazol-2-yl)-6,7-dihydro-5^2,7a. 

diazadibenzo[a,c]cyclohepten-8-one; 

ll-(3,4-methylenedioxyphenyl)-9-(4-mefo^ 
10 2 , 7a-diazadibenzo [a, c] cyclohepten-8-one; 

1 l-(5-fluoro-2-methoxyphenyl)-^^ 

2,7a-diazadibenzo[a,c]cyclohepten-8-one; 

ll-(4-methylsulfenylphenyl)-9-(4-methylthiazol-2-yl)-6,7-dih^ 

diazadibenzo[a,c]cyclohepten-8-one; 
15 9-(4-methylthiazol-2-yl)-ll-phenyl-6,7-dihydro-5jF7-2,7a-diaza- 

dibenzo[a,c]cyclohepten-8-one; 

ll-(2,5-dimethoxyphenyl)-9-(4-me^^ 

diazadibenzo [a, c] cyclohepten-8-one ; 

9-(4-methylthiazol-2-yl)-ll.(thien.3-yl)-6,7-dihydro-5H-2,7a- 
20 diazadibenzo[a,c]cyclohepten-8-one; 

ll-(3>dichlorophenyl)-9-(4-methyk^^ 
diazadibenzo [a, c]cyclohepten-8-one; 

9-(4-methylthiazol-2-yl).ll-(thien-2-yl)-6J-dihydro-5H-27a- 

diazadibenzo[a,c]cyclohepten-8-one; 
25 lH2,4-dimethoxyphenyl)-9-(4-methy^^ 

diazadibenzo [a, c]cyclohepten-8-one; 

ll-(benzofuran-2-yl)-9-(4-methylthiazol-2-yl)-6J-dihydr^ 

diazadibenzo [a, c]cyclohepten-8-one; 

n-(4-fluoro-2-methoxyphenyl)-9-(4-m^ 
30 2,7a-diazadibenzo[a,c]cyclohepten-8-one; 
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ll-benzyloxy-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-3,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 
ll-benzyloxy-2-hydroxy-9-(4-methyltM 
diazadibenzo [a, c] cyclohepten- 8-one ; 
5 ll-benzyloxy-9-(4-hydroxymethylthiazol-2-yl)-6J-dihydro-5H-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 
14Denzyloxy-3-(4-methylthiazol-2-yl>^ 
a]azepin-4-one; 

l-(4-methoxyphenyl)-3-(4-methylthiazol-2-yl)-7 > 8-dihydro--6^- 
10 benzo[c]pyrido[l,2-a]azepin-4-one; 

10- benzyloxy-8-(4-methylthiazol-2-yl)-5H-pyrido[3,4-a]indolizin-7-one; 
l-benzyloxy-3<4-methylthiazol-2-yl)-6^^ 

I- benzyloxy-3-(4-methylthiazol-2-yl)-6J-^^ 

4- one; 

15 5-benzyloxy-7-(4-methylthiazol-2-yl)-9,10-dihydro-3,8a-diaza- 
phenanthren-8-one; 

5- (4-methoxyphenyl)-7-(4-methylth^^ 
phenanthren-8-one ; 

11- (2-bromobenzyloxy)-9-(4-me^ 
20 diazadibenzo[a,c]cyclohepten-8-one; 

II- (4-fluorobenzyloxy)-9-(4-methy^ 
diazadibenzo[a,c]cyclohepten-8-one; 

9-(4-methylthiazol-2-yl)-ll-phenoxy-6 > 7-dihydro--5i : /-2,7a- 

diazadibenzo^clcyclohepten-8-one; 
25 ll-(2,4-dichlorophenyl)-9^ 

diazadibenzo[o,c]cyclohepten-8-one; 

ll-(3-chloro-4-fluorophe^ 

diazadibenzo [a, c]cyclohepten-8-one; 

ll-(2-chlorophenyl)-9^ 
30 diazadibenzo[a,c]cyclohepten-8-one; 
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9-(4-methylthiazo^ 
diazadibenzo[a,c]cyclohepten-8-one; 
and salts and prodrugs thereof. 

Also provided by the present invention is a method for the 
5 treatment and/or prevention of anxiety which comprises administering to 
a patient in need of such treatment an effective amount of a compound of 
formula I as defined above or a pharmaceutical^ acceptable salt thereof. 

Further provided by the present invention is a method for the 
treatment and/or prevention of convulsions (e.g. in a patient suffering 

10 from epilepsy or a related disorder) which comprises administering to a 
patient in need of such treatment an effective amount of a compound of 
formula I as defined above or a pharmaceutical^ acceptable salt thereof 
The binding affinity (Ki) of the compounds according to the present 
invention for the ot3 subunit of the human GABAa receptor is conveniently 

15 as measured in the assay described hereinbelow. The <x3 subunit binding 
affinity (Ki) of the compounds of the invention is ideally 10 nM or less, 
preferably 2 nM or less, and more preferably 1 nM or less. 

The compounds according to the present invention will ideally elicit 
at least a 40%, preferably at least a 50%, and more preferably at least a 

20 60%, potentiation of the GABA EC20 response in stably transfected 

recombinant cell lines expressing the a3 subunit of the human GABAa 
receptor. Moreover, the compounds of the invention will ideally elicit at 
most a 30%, preferably at most a 20%, and more preferably at most a 10%, 
potentiation of the GABA EC20 response in stably transfected recombinant 

25 cell lines expressing the al subunit of the human GABAa receptor. 

The potentiation of the GABA EC20 response in stably transfected 
cell lines expressing the a3 and al subunits of the human GABAa receptor 
can conveniently be measured by procedures analogous to the protocol 
described in Wafford et aZ., Mol Pharmacol, 1996, 50, 670-678. The 

30 procedure will suitably be carried out utilising cultures of stably 
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transfected eukaryotic cells, typically of stably transfected mouse Ltk- 
fibroblast cells. 

The compounds according to the present invention exhibit 
anxiolytic activity, as demonstrated by a positive response in the elevated 
5 plus maze and conditioned suppression of drinking tests (cf. Dawson et al., 
Psychopharmacology, 1995, 121, 109-117). Moreover, the compounds of 
the invention are substantially non-sedating, as confirmed by an 
appropriate result obtained from the response sensitivity (chain-pulling) 
test (cf. Bayley et al, J. PsychopharmacoL, 1996, 10, 206-213). 

10 The compounds according to the present invention may also exhibit 

anticonvulsant activity. This can be demonstrated by the ability to block 
pentylenetetrazole-induced seizures in rats and mice, following a protocol 
analogous to that described by Bristow et al. in J. Pharmacol Exp. Ther., 
1996, 279, 492-501. 

15 In order to elicit their behavioural effects, the compounds of the 

invention will ideally be brain-penetrant; in other words, these compounds 
will be capable of crossing the so-called "blood-brain barrier". Preferably, 
the compounds of the invention will be capable of exerting their beneficial 
therapeutic action following administration by the oral route. 

20 The invention also provides pharmaceutical compositions 

comprising one or more compounds of this invention in association with a 
pharmaceutical^ acceptable carrier. Preferably these compositions are in 
unit dosage forms such as tablets, pills, capsules, powders, granules, 
sterile parenteral solutions or suspensions, metered aerosol or liquid 

25 sprays, drops, ampoules, auto-injector devices or suppositories; for oral, 
parenteral, intranasal, sublingual or rectal administration, or for 
administration by inhalation or insufflation. For preparing solid 
compositions such as tablets, the principal active ingredient is mixed with 
a pharmaceutical carrier, e.g. conventional tableting ingredients such as 

30 corn starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium 
stearate, dicalcium phosphate or gums, and other pharmaceutical 
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diluents, e.g. water, to form a solid preformulation composition containing 
a homogeneous mixture of a compound of the present invention, or a 
pharmaceutical^ acceptable salt thereof. When referring to these 
preformulation compositions as homogeneous, it is meant that the active 
5 ingredient is dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally effective unit dosage 
forms such as tablets, pills and capsules. This solid preformulation 
composition is then subdivided into unit dosage forms of the type 
described above containing from 0.1 to about 500 mg of the active 

10 ingredient of the present invention. Typical unit dosage forms contain 
from 1 to 100 mg, for example 1, 2, 5, 10, 25, 50 or 100 mg, of the active 
ingredient. The tablets or pills of the novel composition can be coated or 
otherwise compounded to provide a dosage form affording the advantage of 
prolonged action. For example, the tablet or pill can comprise an inner 

15 dosage and an outer dosage component, the latter being in the form of an 
envelope over the former. The two components can be separated by an 
enteric layer which serves to resist disintegration in the stomach and 
permits the inner component to pass intact into the duodenum or to be 
delayed in release. A variety of materials can be used for such enteric 

20 layers or coatings, such materials including a number of polymeric acids 
and mixtures of polymeric acids with such materials as shellac, cetyl 
alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present 
invention may be incorporated for administration orally or by injection 

25 include aqueous solutions, suitably flavoured syrups, aqueous or oil 

suspensions, and flavoured emulsions with edible oils such as cottonseed 
oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar 
pharmaceutical vehicles. Suitable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums such as 

30 tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose, polyvinylpyrrolidone or gelatin. 
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In the treatment of anxiety, a suitable dosage level is about 0.01 to 
250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and 
especially about 0.05 to 5 mg/kg per day. The compounds may be 
administered on a regimen of 1 to 4 times per day. 
5 The compounds in accordance with the present invention may be 

prepared by a process which comprises cyclising a compound of formula 
III: 




(III) 

10 

wherein E, X, Y, R 1 , R 2 and R 3 are as defined above, and L 1 represents a 
readily displaceable group. 

The readily displaceable group L 1 is suitably a halogen atom, e.g. 
bromo, in which case the cyclisation is conveniently carried out by treating 
15 the compound of formula III with tributyltin hydride in the presence of a 
radical initiator such as l,l'-azobisisobutyronitrile (AIBN), typically in an 
inert solvent such as benzene. 

The intermediates of formula III may suitably be prepared by 
reacting a compound of formula IV with a compound of formula V: 

20 




(IV) 



(V) 
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BEST AVAILABLE COPY 

wherein E, X, Y, R 1 , R 2 , R3 and L 1 are as defined above, and L 2 represents 
a readily displaceable group. 

The readily displaceable group L 2 may suitably be a halogen atom, 
e.g. bromo, in which case the reaction between compounds IV and V is 
5 conveniently effected by treatment with sodium hydride i» the'presence of 
lithium bromide, in a soI^nt system which may typically be a mixture of 
1,2-dimethoxye thane and N,iV-dimethylformamide. Alternatively, the 
readily displaceable group L 2 may be hydroxy, in which case the reaction 
between compounds IV and V is conveniently effected by treatment with 

10 triphenylphosphine in the presence of diethyl azodicarboxylate (DEAD), 
typically in an inert solvent such as dichloromethane. 

Where they are not commercially available, the starting materials 
of formula IV and V may be prepared by methods analogous to those 
described in the accompanying Examples, or by standard methods well 

15 known from the art. 

It will be understood that any compound of formula I initially 
obtained from any of the above processes may, where appropriate, 
subsequently be elaborated into a further compound of formula I by 
techniques known from the art. For example, a compound of formula I 

20 initially obtained wherein R 2 represents benzyloxy may be converted into 
the corresponding compound of formula I wherein R 2 represents aryl, 
aryl(C2-6)alkenyl or aryl(C2-6)alkynyl by a stepwise process which 
comprises debenzylation using boron tribromide in dichloromethane; 
treatment of the resulting hydroxy compound with 

25 trifluoromethanesulphonic anhydride in the presence of pyridine to afford 
the corresponding triflate derivative; and reaction of the latter compound 
with the appropriate aryl or aryl(C2-G)alken3'l boronic acid in the presence 
of tetrakis(triphenylphosphine)palladium(0) and sodium carbonate, or 
with the appropriate aryl(C2-6)alkyne in the presence of bis(triphenyl- 

30 phosphine)palladium(II) chloride, triethylamine and N,N- 

dimethylformamide, to obtain the desired product of formula I. Moreover.. 
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a compound of formula I initially obtained wherein R 2 represents 
benzyloxy may be converted into the corresponding compound of formula I 
wherein R 2 represents heteroaryl(Ci-6)alkyl by debenzylation as described 
above followed by treatment of the resulting hydroxy compound with an 
5 alkylating agent, for example a heteroaryl(Ci.6)alkyl halide such as 

3-picolyl chloride, typically in the presence of sodium hydride in a solvent 
such as iV,iV-dimethylformamide. 

Where the above-described processes for the preparation of the 
compounds according to the invention give rise to mixtures of 

10 stereoisomers, these isomers may be separated by conventional techniques 
such as preparative chromatography. The novel compounds may be 
prepared in racemic form, or individual enantiomers may be prepared 
either by enantiospecific or enantioselective synthesis or by resolution. 
The novel compounds may, for example, be resolved into their component 

15 enantiomers by standard techniques such as preparative HPLC, or the 
formation of diastereomeric pairs by salt formation with an optically 
active acid, such as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-l- 
tartaric acid, followed by fractional crystallization and regeneration of the 
free base. The novel compounds may also be resolved by formation of 

20 diastereomeric esters or amides, followed by chromatographic separation 
and removal of the chiral auxiliary. 

During any of the above synthetic sequences it may be necessarj' 
and/or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 

25 protecting groups, such as those described in Protective Groups in Organic 
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & 
P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 
1991. The protecting groups may be removed at a convenient subsequent 
stage using methods known from the art. 

30 The following Examples illustrate the preparation of compounds 

according to the invention. 
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The compounds in accordance with this invention potently inhibit 
the binding of [ 3 H]-flumazenil to the benzodiazepine binding site of human 
GABAa receptors containing the a2 or a3 subunit stably expressed in Ltk* 
cells. 

5 

Reagents 

• Phosphate buffered saline (PBS). 

• Assay buffer: 10 mM KH 2 P0 4 , 100 mM KC1, pH 7.4 at room 
temperature. 

10 • [ 3 H]-Flumazenil (18 nM for aip3y2 cells; 18 nM for a2p3y2 cells; 10 nM 
for a3p3y2 cells) in assay buffer. 

• Flunitrazepam 100 |iM in assay buffer. 

• Cells resuspended in assay buffer (1 tray to 10 ml). 



15 Harvesting Cells 

Supernatant is removed from cells. PBS (approximately 20 ml) is 
added. The cells are scraped and placed in a 50 ml centrifuge tube. The 
procedure is repeated with a further 10 ml of PBS to ensure that most of 
the cells are removed. The cells are pelleted by centrifuging for 20 min at 

20 3000 rpm in a benchtop centrifuge, and then frozen if desired. The pellets 
are resuspended in 10 ml of buffer per tray (25 cm x 25 cm) of cells. 



Assay 

Can be carried out in deep 96-well plates or in tubes. Each tube 
25 contains: 

• 300 [xl of assay buffer. 

• 50 |il of [ 3 H]-flumazenil (final concentration for oclp3y2: 1.8 nM; for 
a2p3y2: 1.8 nM; for a3p3y2: 1.0 nM). 
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• 50 ]il of buffer or solvent carrier (e.g. 10% DMSO) if compounds are 
dissolved in 10% DMSO (total); test compound or flunitrazepam (to 
determine non-specific binding), 10 ^iM final concentration. 

• 100 \il of cells. 

5 Assays are incubated for 1 hour at 40°C, then filtered using either a 

Tomtec or Brandel cell harvester onto GF/B filters followed by 3 x 3 ml 
washes with ice cold assay buffer. Filters are dried and counted by liquid 
scintillation counting. Expected values for total binding are 3000-4000 
dpm for total counts and less than 200 dpm for non-specific binding if 

10 using liquid scintillation counting, or 1500-2000 dpm for total counts and 
less than 200 dpm for non-specific binding if counting with meltilex solid 
scintillant. Binding parameters are determined by non-linear least 
squares regression analysis, from which the inhibition constant Ki can be 
calculated for each test compound. 

15 The compounds of the accompanying Examples were tested in the 

above assay, and all were found to possess a Ki value for displacement of 
[ 3 H]-flumazenil from the ct2 and/or a3 subunit of the human GABAa 
receptor of 100 nM or less. 

20 EXAMPLE 1 

ll-Benzvloxv-9-(4-methvlthiazol-2-vlV6,7-dihvdro-5g-2.7a- 
diazadibenzo[a,clcvclohepten-8-one 

25 Step 1 : 2-Benzvloxv-3-(N.Ar-dimethvlamino)propenal 

Prepared by a modification of the literature procedure reported in 
Croat Chim. Acta, 1966, 235. Phosphorus pentachloride (0.13 mol) was 
added to benzyloxyacetaldehyde diethyl acetal (0.13 mol) at 20-30 °C. The 
reaction mixture was heated at 60 °C for 75 min and then cooled to 0 °C. 

30 The reaction mixture was treated with DMF (0.39 mol) and stirred at 
room temperature for four days. The reaction mixture was diluted with 
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1.0 N HCl(aq) (200 ml) and ether (200 ml). The ether layer was discarded 
and the aqueous layer was basified with 8 N NaOH(aq). The aqueous 
layer was extracted with ethyl acetate and ether and the combined organic 
extracts were dried (MgSC>4), filtered and evaporated in vacuo. The 
5 resulting black oil was purified by column chromatography to give the 
product as a brown solid (0.06 mol, 43%). 6 H (250 MHz; CDC1 3 ) 8.62 (1H, 
s), 7.44-7.26 (5H, m), 6.18 (1H, s), 4.96 (2H, s), 3.04 (6H, s). 

Step 2 : 5-Benzvloxv-3-(4-methvlthiazol-2-vl)-lff-T)vridin-2-one 
10 2-(4-Methylthiazol-2-yl)acetamide (0.016 mol), 2-benzyloxy-3-(iV,Ar- 

dimethylamino)propenal (0.017 mol), sodium hydride (0.032 mol), 
methanol (1.3 ml) and DMF (100 ml) were heated at 70 °C for 4 h. The 
reaction was cooled, acidified with 5.0 N HCl(aq), and poured into water. 
The resulting precipitate was collected by filtration and dried to give the 
15 product as a brown solid (11.7 mmol, 73%). 5 H (360 MHz; CDCI3) 9.38 (1H, 
s), 7.47-7.34 (7H, m), 7.09 (1H, s), 5.21 (2H, s), 2.69 (3H, s). 

Step 3 : 5-Benzyloxv-l-r3-(3-bromopvridin-4-vl)propyl1-3-(4-methvlthiazol- 
2-yl)-lfl-pyridin-2-one 

20 Prepared by a modification of the procedure reported in 

Tetrahedron Lett., 1995, 8917. 5-Benzyloxy-3-(4-methylthiazol-2-yl)-ltf- 
pyridin-2 -one (3.3 mmol) was dissolved in DMF (5 ml) and DME (20 ml). 
The reaction mixture was cooled to 0 °C and treated with sodium hydride 
(3.5 mmol). After 10 min, the reaction mixture was treated with lithium 

25 bromide (6.6 mmol) and stirred for 15 min at room temperature. The 
reaction mixture was treated with a solution of 4-(3-bromopropyl)-3- 
bromopyridine (5.0 mmol) in DME (5 ml) and then it was heated at 75 °C 
for 60 h. The reaction mixture was cooled, acidified, and washed with 
ethyl acetate. The aqueous layer was basified and extracted with ethyl 

30 acetate. The organic extracts were dried (MgSCU), filtered, and 

evaporated in vacuo. Purification by column chromatography gave the 



WO 98/50384 



-23- 



PCT/GB98/01167 



product as a yellow foam (2.74 mmol, 82%). 5h (250 MHz; CDC1 3 ) 8.65 (1H, 
s), 8.60 (1H, brd), 8.41 (1H, d, J = 7.1), 7.40-7.33 (5H, m), 7.16 (1H, d, J = 
7.3), 7.03 (1H, s), 7.00 (1H, d, J = 4.6), 5.02 (2H, s), 4.13 (2H, t, J = 10.4), 
2.79-2.72 (2H, m), 2.53 (3H, s), 2.17-2.04 (2H, m). 

5 

Step 4 : 1 l-Benzvloxv-9-(4-methvlthiazol-2-vD-6. 7-dihvdro-5#-2.7a- 
diazadibenzofa.clcyclohepten-8-one 

5-Benzyloxy-l-[3-(3-bromopyridin-4-yl)propyl]-3-(4-methylthiazol-2- 
yl)-lif-pyridin-2-one (2.0 mmol) was dissolved in benzene, treated with 

10 tributyltin hydride (4.0 mmol) and AIBN (2.0 mmol) and refluxed for 16 h. 
The reaction mixture was evaporated in vacuo, and the residue was 
partitioned between 2.0 N HC1 (aq) and ethyl acetate. The aqueous layer 
was washed with ethyl acetate, then basified and extracted with ethyl 
acetate. The ethyl acetate extracts were combined, dried (MgSC>4), filtered 

15 and evaporated in vacuo to give a crude oil. Purification by column 

chromatography gave the ring-closed product (total yield approximately 
1.0 mmol, 50%). 6h (360 MHz; CDCI3) 8.83 (1H, s), 8.81 (1H, s), 8.60 (1H, 
d, J = 6.0), 7.37-6.99 (7H, m), 5.17-5.09 (2H, m), 4.85 (1H, d, J = 11.6), 
3.07-2.99 (1H, m), 2.58-2.39 (5H, m), 2.17-2.08 (1H, m), 1.97-1.87 (1H, m). 

20 

EXAMPLE 2 

ll-(4-Methoxyphenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5g-2.7a- 
diazadibenzo[q.c|cvclohepten-8-one 

25 

Step 1 : ll-Hvdroxv-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5//-2.7a- 
diazadibenzofa.clcvclohepten-8-one 

1 l-Benzyloxy-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one was dissolved in dichloromethane and 
30 cooled to 0 °C. A solution of boron tribromide in dichloromethane (2.0 

mmol) was added slowly and the reaction mixture was allowed to warm to 
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roorn temperature. The reaction mixture was treated with methanol, 
ether and 4.0 N NaOH(aq). The aqueous layer was washed with ether, 
then carefully neutralized with HCl(aq). The aqueous mixture was 
extracted with ethyl acetate . The ethyl acetate extracts were combined, 
5 dried (MgSCU), filtered and evaporated to give the desired phenol as a 
yellow powder (yield approximately 0.9 mmol, 90%). 6h (360 MHz; CDCI3) 
8.91 (1H, s), 8.58 (1H, d), 8.30 (1H, s), 7.27 (1H, s), 7.07 (1H, s), 5.15 (1H, 
dd, J = 13.2, 5.5), 3.18-3.09 (1H, m), 2.80-2.74 (1H, m), 2.68-2.50 (5H, m), 
2.28 (1H, s), 2.05-2.00 (1H, m). 

10 

Step 2 : 9-(4-Methvlthiazol-2-vl)-ll-trifluoromethanesulfonvloxv-6.7- 
dihvdro-5H-2,7a-diazadibenzora,c1cvclohepten-8-one 

The foregoing phenol (1.7 mmol) was dissolved in dichloromethane 
(30 ml) and pyridine (2.6 mmol) and cooled to -78 °C. The reaction 

15 mixture was treated with triflic anhydride (2.2 mmol) and allowed to 
warm to room temperature. The reaction mixture was diluted with 
dichloromethane, washed with sodium carbonate solution, and brine, dried 
(MgSCU), filtered and evaporated in vacuo. Purification by flash column 
chromatography gave the desired triflate as a yellow powder (yield 

20 approximately 1.2 mmol, 73%). 6 H (360 MHz; CDCI3) 8.77 (1H, s), 8.76 
(1H, d), 8.62 (1H, s), 7.33 (1H, d, J = 4.9), 7.11 (1H, s), 5.23 (1H, dd, J = 
5.4, 13.4), 3.17-3.10 (1H, m), 2.88-2.82 (1H, m), 2.70-2.55 (5H, m), 2.10- 
2.04 (1H, m). 

25 Step 3 : ll-(4-Methoxvphenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5ff- 

2,7a-diazadibenzofqc1cvclohepten-8-one 

The foregoing triflate (0.11 mmol) and 4-methoxyphenylboronic acid 

(0.22 mmol) were dissolved in DME (5 ml) and 2.0 N Na 2 C0 3 (aq). Freshly 

prepared Pd(PPh3)4 (catalytic quantity) was added and the reaction 
30 mixture was heated at 100 °C under a nitrogen atmosphere for 2 h. The 

reaction mixture was cooled and diluted with ethyl acetate and 2.0 N 



WO 98/50384 



PCT/GB98/01167 



-25- 

HCl(aq). The aqueous layer was separated and washed with ethyl acetate. 
The aqueous layer was basified and extracted with ethyl acetate. The 
combined ethyl acetate extracts were dried (MgS04), filtered and 
evaporated in vacuo to give a crude solid. Purification by flash column 
5 chromatography or trituration with ethyl acetate gave the product. 8h (360 
MHz; CDC1 3 ) 8.75 (1H, s), 8.47 (1H, d, J = 5.0), 8.05 (1H, s), 7.24 (1H, d, J 
= 5.0), 7.05 (1H, s), 6.92 (2H, d, J = 8.6), 6.74 (2H, d, J = 8.6), 5.30 (1H, dd, 
J = 5.5, 13.5), 3.76 (3H, s), 3.12-3.06 (1H, m), 2.86-2.77 (2H, m), 2.66-2.52 
(4H, m), 2.08-2.02 (1H, m). 

10 

EXAMPLE 3 

ll-(3-Chloro-4-methoxvphenvlV9-(4-methvlthiazol-2-vlV6.7-dihvdro-5g- 
2,7a-diazadibenzofq.c]cvclohepten-8-one 
15 5 H (360 MHz; CDCI3) 8.75 (1H, s), 8.47 (1H, d, J = 5.0), 8.07 (1H, s), 

7.24 (1H, d, J = 5.0), 7.05 (2H, 2 x s), 6.84-6.71 (2H, m), 5.30 (1H, dd, J = 
5.5, 13.5), 3.86 (3H, s), 3.15-3.06 (1H, m), 2.91-2.71 (2H, m), 2.60-2.52 (4H, 
m), 2.08-2.02 (1H, m). 

20 EXAMPLE 4 

ll-(4-Fluorophenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5jy-2.7a- 
diazadibenzofa.c"|cvclohepten-8-one 

5 H (360 MHz; CDCI3) 8.75 (1H, s), 8.47 (1H, d, J = 5.0), 8.02 (1H, s), 
25 7.24 (1H, d, J = 5.0), 7.06 (1H, s), 6.98-6.89 (4H } m), 5.31 (1H, dd, J = 5.5, 
13.5), 3.15-3.06 (1H, m), 2.91-2.52 (6H, m), 2.08-2.02 (1H, m). 
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EXAMPLE 5 

H-(4-HvdroxvmethvlDhenvD-9-(4-methvlthiazol-2-vlV6.7-dihvdro-5H-2.7a- 
diazadibenzofa.clcyclohepten-8-one 
5 8 H (360 MHz; CDCla) 8.75 (1H, s), 8.46 (1H, d, J = 5.0), 8.02 (1H, s), 

7.26-7.20 (3H, m), 7.05 (1H, s), 6.99 (2H, d, J = 8.0), 5.31 (1H, dd, J = 5.5, 
13.5), 4.64 (2H, s), 3.15-3.07 (1H, m), 2.92-2.75 (2H, m), 2.61-2.52 (4H, m), 
2.06-2.02 (1H, m), 1.8 (1H, br s). 

10 EXAMPLE 6 

4-r9-(4-Methvlthiazol-2-yl)-8-oxo-6.7-dihvdro-5H-2.7a- 
diazadibenzora.clcyclohepten-ll-yllbenzaldehvde 

8 H (360 MHz; CDCI3) 9.96 (1H, s), 8.68 (1H, s), 8.51 (1H, d, J = 5.0), 
15 8.00 (1H, s), 7.75 (2H, d, J = 8.4), 7.28 (1H, d, J = 4.9), 7.19 (2H, d, J = 8.4), 
7.07 (1H, s), 5.31 (1H, dd, J = 5.5, 13.5), 3.17-3.09 (1H, m), 2.95-2.77 (2H, 
m), 2.67-2.53 (1H, m), 2.53 (3H, s), 2.06-2.02 (1H, m). 

EXAMPLE 7 

20 

ll-(2-Methoxvphenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5ij r -2.7a- 
diazadibenzora.clcvclohepten-8-one 

5 H (360 MHz; d 6 -DMSO) 8.41-8.39 (2H, m), 7.95 (1H, s), 7.36 (2H, d, 
J = 4.8), 7.29-7.26 (2H, m), 7.10-6.90 (2H, br m), 5.13-5.08 (1H, m), 3.08- 
25 2.88 (5H, m), 2.70-2.35 (5H, m), 2.05-2.00 (1H, m). 

EXAMPLE 8 



30 



ll-(3-MethoxvDhenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5f/-2.7a- 
diazadibenzora.clcvclohepten-8-one 

5 H (360 MHz; CDCI3) 8.68 (1H, s), 8.48 (1H, d, J = 5.0), 8.08 (1H, s), 
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7.23 (1H, d, J = 4.9), 7.11 (1H, t, J = 7.9), 7.05 (1H, s), 6.75 (1H, dd, J = 
7.7, 2.5), 6.58 (1H, s), 6.54 (1H, d, J = 7.6), 5.31 (1H, dd, J = 5.5, 13.5), 3.70 
(3H, s), 3.16-3.07 (1H, m), 2.90-2.73 (2H, m), 2.66-2.52 (4H, m), 2.06-2.02 
(1H, m). 

5 

EXAMPLE 9 

9-(4-Methvlthiazol-2-vl)-ll-stvrvl-6.7-dihvdro-5i?-2.7a-diaza- 
dibenzo \a. c]cvclohepten-8-one 
10 5h (360 MHz; CDC1 3 ) 8.70 (1H, d, J = 5.0), 8.62 (1H, d, J = 5.0), 7.37- 

7.07 (9H, m), 6.78 (1H, d, J = 16.1), 5.26 (1H, dd, J = 5.5, 13.5), 3.11-3.03 
(1H, m), 2.85-2.79 (1H, m), 2.69-2.52 (5H, m), 2.05-2.00 (1H, m). 

EXAMPLE 10 

15 

9-(4-Methvlthiazol-2-vl)-6.7-dihvdro-5#-2.7a- 
diazadibenzo[g.c1cvclohepten-8-one 

8 H (360 MHz; CDCI3) 8.78-8.60 (3H, m), 7.25 (1H, d, J = 4.7), 7.03 
(1H, s), 6.54 (1H, d, J = 7.4), 5.24 (1H, br s), 3.19 (1H, br s), 2.90-2.40 (6H, 
20 br s), 2.10-2.00 (1H, br s). 

EXAMPLE 11 

ll-(3.4-MethvlenedioxvphenvD-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5H- 
25 2 . 7 a -diazadibe nzo fa. cl cvclohep te n- 8-one 

8h (360 MHz; CDCI3) 8.72 (1H, s), 8.48 (1H, d, J = 5.0), 8.11 (1H, s), 

7.24 (1H, d, J = 4.9), 7.05 (1H, s), 6.66 (1H, d, J = 8.2), 6.47 (1H, s), 6.45 
(1H, s), 5.93 (2H, s), 5.30 (1H, dd, J = 5.4, 13.6), 3.08 (1H, m), 2.90-2.84 
(1H, m), 2.80-2.70 (1H, m), 2.59-2.50 (4H, m), 2.00-1.88 (1H, m). 



30 



WO 98/50384 



-28- 



PCT/GB98/01167 



EXAMPLE 12 

H-(5-Fluoro-2-methoxvt)henvlV9-(4-methvlthiazol-2-vl)-6.7-dihvdrQ-5ff- 
2Ja-diazadibenzofa.c|cvclohepten-8-one 
5 m NMR 250MHz (CDC1 3 ) 6 2.07 (1H, m), 2.52 (3H, s), 2.50-2.70 

(1H, m), 2.81-2.85 (2H, m), 3.13 (3H, bs), 3.90 (1H, bs), 5.30-5.33 (1H, m), 
6.49 (1H, m), 6.89-6.92 (1H, m), 6.90 (1H, s), 7.20-7.26 (1H, m), 7.47 (1H, 
m), 8.08 (1H, m), 8.43 (1H, m), 8.62 (1H, s). Mass Spec ES + (M+l)=434. 

10 EXAMPLE 13 

ll-(4-Methvlsulfenvlphenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5fl , -2.7a- 
diazadibenzo fa. clcvclohepten-8-one 

iH NMR 360MHz (CDCI3) 5 2.06 (1H, m), 2.44 (3H, s), 2.52 (3H, s), 
15 2.56-2.60 (1H, m), 2.73-2.90 (2H, m), 3.09 (1H, dt, J=5.0, 13.4Hz), 5.31 
(1H, dd, J=5.43, 13.4), 6.91 (2H, d, J=8.3Hz), 7.08 (3H, m), 7.25 (1H, m), 
8.06 (1H, s), 8.49 (1H, d, J=5.0Hz), 8.72 (1H, s). Mass spec ES + 
(M+l)=432. 

20 EXAMPLE 14 

9-(4-Methvlthiazol-2-vlVll-phenvl-6.7-dihvdro-5H-2.7a-diaza- 
dibenzora.c]cvclohepten-8-one 

l U NMR 360MHz (CDCI3) 5 2.04 (1H, m), 2.52 (3H, s), 2.57-2.61 
25 (1H, m), 2.74-2.91 (2H, m), 3.07-3.15 (1H, dt, J=5.0, 13.4Hz), 5.32 (1H, dd, 
J=5.4, 13.4Hz), 7.00-7.05 (3H, m), 7.21-7.26 (4H, m), 8.03 (1H, s), 8.47 (1H, 
d, J=5.0Hz), 8.78 (1H, s). Mass spec ES + (M+l)=386. 
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EXAMPLE 15 

ll-(2.5-DimethoxvphenvlV9-f4-methvlthiazol-2-vl)-6.7-dihvdro-5g-2.7a- 
diazadibenzofa.c'lcvcloh.epten-8-one 
5 Mass spec ES + (M+l)=446. 

EXAMPLE 16 

9-( , 4-Methvlthiazol-2-vl)-ll-(thien-3-vlV6.7-dihvdro-5H-2.7a- 

10 diazadibenzo fa. c] cvclohepte n- 8-one 

m NMR (CDCls, 360MHz) 8 2.00-2.05 (1H, m), 2.53 (3H, s), 2.55- 
2.63 (1H, m), 2.73-2.89 (2H, m), 3.11 (1H, dt, J=5.0, 13.4Hz), 5.30 (1H, dd, 
J=5.4, 13.4Hz), 6.52 (1H, d, J=5.0Hz), 7.04 (2H, s), 7.16 (1H, m), 7.25 (1H, 
m), 8.15 (1H, s), 8.48 (1H, d, J=5.0Hz), 8.78 (1H, s). Mass spec ES + 

15 (M+l)=392. 

EXAMPLE 17 

ll-(3.5-Dichlorophenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5g-2.7a- 
20 diazadibenzofa.clcvclohepten-8-one 
Mass spec ES + (M+l)=454. 

EXAMPLE 18 

25 9-(4-Methvlthiazol-2-vl)-ll-(thien-2-vlV6.7-dihvdro-5g-2.7a- 

diazadibenzora.clcvclohepten-8-one 

*H NMR (CDC1 3> 360MHz) 5 2.04 (1H, m), 2.53 (3H, s), 2.57 (1H, m) ; 

2.70-2.89 (2H, m), 3.11 (1H, dt, J=5.0, 13.4Hz), 5.30 (1H, dd, J=5.4, 

13.4Hz), 6.81 (1H, m), 6.89 (1H, m), 7.06 (1H, s), 7.18 (1H, m), 7.26 (1H, 
30 m), 8.29 (1H, s), 8.48 (1H, d, J=5.0Hz), 8.78 (1H, s). Mass spec ES + 

(M+l)=392. 
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EXAMPLE 19 

ll-(2.4-DimethoxvphenvlV9-r4-methvlthiazol-2-vD-6,7-dihvdro-5g-2.7a- 
5 diazadibenzo \a. clcvclohepten-8-one 
Mass spec ES + (M+l)=446. 

EXAMPLE 20 

10 ll-(Benzofuran-2-vD-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5iy-2.7a- 
diazadibenzora.c'lcvclohepten-8-one 
Mass spec ES + (M+l)=426. 



15 



25 



EXAMPLE 21 



ll-(4-Fluoro-2-methoxvphenvlV9-(4-methvlthiazol-2-vl)-6,7-dihvdro-5ff- 
2.7a-diazadibenzo|g.c]cvclohepten-8-one 

iH NMR (DMSO, 360MHz) 5 1.99 (1H, m), 2.34 (1H, m), 2.42 (3H, 
s), 2.59 (1H, m), 2.91-3.03 (1H, m), 3.04-3.14 (3H, m), 3.92 (1H, s), 5.05 
20 (1H, m), 6.62-6.65 (1H, m), 6.69-7.10 (1H, m), 7.34 (1H, s), 7.41-7.42 (1H, 
m), 7.59 (1H, m), 7.88-7.93 (1H, m), 8.37 (1H, m), 8.44 (1H, m). Mass spec 
ES + (M+l)=434. 



EXAMPLE 22 



ll-Benzvloxv-9-(4-methvlthiazol-2-vD-6.7-dihvdro-5/f-3.7a- 
diazadibenzo \a. c]cvclohepten-8-one 

5h (360 MHz; CDCls) 8.73 (1H, s), 8.59 (1H, d, J = 5.0), 8.40 (1H, s) ; 
7.51 (1H, d, J = 5.0), 7.26-7.00 (6H, m), 5.15-5.06 (2H, m), 4.81 (1H, d, J = 
30 11.6), 3.05-2.97 (1H, m), 2.63-2.44 (5H, m), 2.10-1.87 (2H, m). 
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EXAMPLE 23 

ll-Benzvloxv-2-hvdroxv-9-(4-methvlthiazol-2-vD-6,7-dihvdro-5i/-2.7a- 
diazadibenzo \a. cl cvclohep ten- 8 -one 
5 8 H (500 MHz; DMSO) 8.64 (1H, s), 8.33 (1H, s), 8.24 (1H, d, J = 6.7), 

7.40-7.10 (7H, m), 5.17 (1H, d, J = 11.7), 4.97 (1H, d, J = 11.7), 4.91 (1H, 
m), 3.13 (1H, m), 2.68 (1H, m), 2.49 (3H, s), 2.20-1.90 (3H, m). 

EXAMPLE 24 

10 

ll-Benzvloxv-9-(4-hvdroxvmethvlthiazol-2-vl')-6,7-dihvdro-5jir-2.7a- 
diazadibenzofa.clcvclohepten-8-one 

5 H (500 MHz; DMSO) 8.74 (1H, s), 8.65 (1H, s), 8.59 (1H, d, J = 4.6), 
7.53-7.10 (7H, m), 5.11 (1H, d, J = 11.5), 4.94 (1H, m), 4.89 (1H, d, J = 
15 11.5), 4.69 (2H, s), 3.02 (1H, m), 2.79 (1H, m), 2.26 (2H, m), 1.96 (1H, m). 

EXAMPLE 25 

l-BenzvIoxy-3-(4-methvlth.iazol-2-vl)-7.8-dihvdro-6H-benzorclpyridori,2- 
20 alazepin-4-one 

8 H (360 MHz; CDC1 3 ) 8.72 (1H, br s), 7.63 (1H, dd, J = 1.3, 7.5), 7.39 
(2H, m), 7.18 (4H, m), 7.01 (3H, m), 5.13 (1H, dd, J = 5.7, 13.1), 4.97 (1H, 
d, J = 11.4), 4.74 (1H, d, J= 11.4), 3.09 (1H, dt, J = 5.2, 13.1), 2.58 (1H, m), 
2.56 (3H, m), 2.40 (1H, m), 2.21 (1H, m), 1.91 (1H, m). 

25 

EXAMPLE 26 

l-(4-Methoxvphenvl)-3-(4-methvlthiazol-2-vl)-7.8-dihvdro-6H- 
benzofc1pyridofl.2-alazepin-4-one 
30 8h (360 MHz; CDCI3) 8.71 (1H, s), 7.26 (2H, m), 6.97 (2H, m), 6.92 

(2H, d, J = 8.7), 6.84 (1H, d, J = 7.4), 6.71 (2H, d, J = 8.7), 5.26 (1H, dd, J = 
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5.5, 13.2), 3.76 (3H, s), 3.13 (1H, dt, J = 5.0, 13.2), 2.82 (1H, m), 2.72 (1H, 
m), 2.51 (3H, m), 2.50 (1H, m), 1.99 (1H, m). 

EXAMPLE 27 

5 

9- (4-MethvlthiazoL 
dibenzoraclcvclohepten-8-one 

A solution of the triflate from Example 2, Step 2 (0.1 mmol), 
phenylacetylene (0.5 mmol), DMF (2.5 ml), triethylamine (1 ml) and 

10 bis(triphenylphosphine)palladium(II) chloride (10 mg) was heated in a 

sealed tube at 100°C for 3h. The reaction mixture was cooled, poured into 
2N HCl(aq) and washed with ethyl acetate. The aqueous layer was 
basified and extracted with ethyl acetate. The ethyl acetate extracts were 
washed with brine, dried, filtered and evaporated in vacuo. The crude 

15 solid was taken up in dichloromethane-ether and washed sequentially 
with water, pH 4 buffer solution, sodium bicarbonate solution and water. 
The organic phase was dried, filtered and evaporated to give the product 
as a solid, about 60% yield. 5h (360 MHz; CDCls) 9.17 (1H, s), 8.86 (1H, s) ; 
8.68 (1H, d, J = 5.0), 7.33-7.26 (5H, m), 7.07 (1H, s), 5.25 (1H, dd, J = 5.5, 

20 13.5), 3.16-3.07 (1H, m), 2.90-2.70 (7H, m), 2.06-2.02 (1H, m). 

EXAMPLE 28 

10- Benzvloxv-8-(4-methvlthiazol-2-vl)-5H-Dvridor3,4-alindolizin-7-one 

25 

Step 1 : 5-Benzvloxv-l-(4-bromopvridin-3-vlmethvl)-3-(4-methvlthiazol-2- 
yl)- lij r -pyridin-2-one 

5-Benzyloxy-3-(4-methylthiazol-2-yl)-li?-pyridin-2-one (1.0 mmol), 
4-bromo-3-hydroxymethylpyridine (1.0 mmol), triphenylphosphine (1.5 
30 mmol), diethyl azodicarboxylate (1.5 mmol) and THF (10 ml) were mixed 
and stirred at room temperature for 0.5 h. The reaction mixture was 
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acidified, and washed with ether. The aqueous layer was basified and 
extracted with ether. The ethereal extracts were dried (MgSO-O, filtered, 
and evaporated in vacuo. Purification by column chromatography gave 
the desired product as a yellow foam (0.58 mmol, 58%). 

5 

Step 2 : 10-Benzvloxv-8-(4-methvlthiazol-2-vl)-5H-pvrido[3.4-alindolizin-7- 
one 

Prepared according to the procedure described in Example 1, Step 4. 
5h (360 MHz; CDC1 3 ) 8.92 (1H, s), 8.89 (1H, br s), 8.70 (1H, d, J =5.0), 7.89 
10 (1H, d, J = 4.3), 7.53-7.40 (5H, m), 7.10 (1H, s), 5.35 (4H, 2 x s), 2.57 (3H, 
s). 



EXAMPLE 29 



15 l-Benzyloxv-3-(4-methylthiazol-2-vl')-6if-pvrido[2.1-a]isoindol-4-one 

5h (360 MHz; CDCI3) 8.80 (1H, s), 8.10 (1H, d, J =6.7), 7.62-7.40 
(8H, m), 7.03 (1H, s), 5.30 (2H, s), 5.28 (2H, s), 2.55 (3H, s). 

EXAMPLE 30 

20 

l-Benzvloxv-3-(4-methvlthiazol-2-vl)-6,7-dihvdropvridof2.1-a1isoquinolin- 
4-one 

8h (250 MHz; CDCI3) 8.70 (1H, s), 8.42 (1H, d, J = 6.8), 7.40-7.26 
(8H, m), 7.04 (1H, s), 5.06 (2H, s), 4.42 (2H, m), 2.94 (2H. dd, J = 6.5, 6.5), 
25 2.56 (3H, s). 
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EXAMPLE 31 

S-Benzvloxv-T-C^methvlthiazol^-vIVg.lO-dihvdro^.Sa-diaza- 
phenanthren-8-one 
5 5h (250 MHz; d 4 -MeOH) 9.00 (1H, s), 8.47 (1H, s), 8.14 (1H ( d, J = 

9.4), 7.48-7.45 (1H, d, J = 9.4), 7.01 (1H, s), 6.82-6.73 (5H, m), 4.74 (2H, s), 
3.89 (2H, t, J = 9.0), 2.76-2.69 (2H, m), 2.04 (3H, s). 

EXAMPLE 32 

10 

5-(4-Methoxyphenvl)-7-(4-methvlthiazol-2-vl)-9.10-dihvdro-3.8a-diaza- 
phenanthren-8-one 

6h (360 MHz; CDC1 3 ) 8.62 (1H, s), 8.40 (1H, d, J = 4.9), 8.21 (1H, s), 
7.22-7.16 (3H, m), 7.04 (1H, s), 6.91-6.88 (2H, m), 4.42 (2H, t, J = 6.0), 3.88 
15 (3H, s), 3.05 (2H, t, J = 6.0), 2.51 (3H, s). 

EXAMPLE 33 

ll-(2-Bromobenzvloxv)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5j : f-2.7a- 

20 diazadibenzofa.clcvclohepten-8-one 

The product from Example 2, Step 1 (0.15 mmol) was dissolved in 
DMF (2 ml) and treated with sodium hydride (0.23 mmol). After 10 
minutes at room temperature, the reaction mixture was treated with 2- 
bromobenzyl bromide (0.23 mmol) and stirred at room temperature for 1 

25 h. The reaction mixture was diluted with ethyl acetate and water. The 
aqueous phase was extracted with ether. The combined organic extracts 
were dried (MgSO-i), filtered and evaporated in vacuo. Purification by 
column chromatography gave the desired product. 8h (360 MHz; CDCI3) 
8.83 (2H, s x 2), 8.58 (1H, d, J = 5.0), 7.40 (1H, d, J = 7.6), 7.17-7.07 (5H, 

30 m), 5.20-5.15 (2H, m), 4.93 (1H, d, J = 12.1), 3.09-3.00 (1H, m), 2.63-2.47 
(5H, m), 2.34-2.25 (1H, m), 2.05-2.00 (1H, m). 
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EXAMPLE 34 

ll-( , 4-Fluorobenzvloxv)-9-(4-methvlthiazol-2-vD-6.7-dihvdro-5H-2.7a- 
diazadibenzora.clcvclohepten-8-one 

5 H (360 MHz; CDCI3) 8.90 (2H, m), 8.58 (1H, d, J = 5.0), 7.14 (1H, d, 
J = 4.9), 7.07 (1H, s), 6.99-6.95 (2H, m), 6.85-6.80 (2H, m), 5.14 (1H, dd, J 
= 5.8, 13.5), 5.05 (1H, d, J = 11.6), 4.79 (1H, d, J = 11.6), 3.03 (1H, m), 
2.60-2.54 (4H, m), 2.49-2.44 (1H, m), 2.20-2.10 (1H, m), 2.00-1.88 (1H, m). 

EXAMPLE 35 

9-(4-Methvlthiazol-2-vl)-ll-Dhenoxv-6.7-dihvdro-5i : f-2.7a- 
diazadibenzo|a.c]cvclohepten-8-one 
15 iH NMR 250MHz (CDCI3) 5 2.05-2.08 (1H, m), 2.49 (3H, s), 2.59- 

2.66 (2H, m), 2.76-2.84 (1H, m), 3.13-3.23 (1H, m), 5.23-5.30 (1H, m), 6.84 
(1H, s), 6.87 (1H, s), 6.98-7.06 (2H, m), 7.20-7.28 (3H, m), 8.58 (2H, s), 8.78 
(1H, s), Mass spec ES + (M+l)=402. 

20 EXAMPLE 36 

H-('2.4-DichlorophenvD-9-f4-meth.vlthiazol-2-vl)-6.7-dihvdro-5H-2.7a- 
diazadibe nzo \a. c] c vclohep ten - 8-one 

Mass spec ES + (M+l)=454, 456, 458. 

25 

EXAMPLE 37 



5 



10 
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ll-f3-Chloro-4-fluorophenvlV9-(4-methvlthiazol-2-vlV6.7-dihvdro-5f/-2.7a- 



diazadibenzo \a. c] cvclohepten-8-one 
Mass spec ES + (M+l)=438. 
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EXAMPLE 38 

ll-(2-Chlorophenvl)-9-(4-methvlthiazol-2-vl)-6.7-dihvdro-5JJ-2.7a- 
diazadibenzora.clcvclohepten-8-one 
5 Mass spec ES + (M+l)=420, 422. 

EXAMPLE 39 

9-(4-Methvlthiazol-2-vl)-ll-(pvridin-3-vlmethoxv)-6.7-dihvdro-5iy-2.7a- 

10 diazadibenzora.clcyclohepten-8-one 

ll-Hydroxy-9-(4-methylthiazol-2-yl)-6,7-dihydro-5£r-2,7a- 
diazadibenzo[a,c]cyclohepten-8 -one (Example 2, Step 1) (0*31 mmol) in 
DMF (3 ml) was treated with sodium hydride (0.37 mmol as a 60% w/w 
dispersion in mineral oil) and left for 5 minutes. 3-Picolyl chloride (0.46 

15 mmol) was added and the reaction left to stir overnight. Diluted 

(DCM/H2O). Organic layer washed (H2O, brine), dried (MgS04) and 
evaporated in vacuo. Purified by flash silica chromatography to afford the 
product as a foam. Mass spec ES + (M+l)=417. 
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CLAIMS : 

1. A compound of formula I, or a salt or prodrug thereof: 



0 




wherein 

E represents -(CH 2 ) n -; 
n is 1, 2 or 3; 

10 one of X and Y represents CH, nitrogen or N + -0, and the other 

represents CH; 

R 1 represents methoxycarbonyl, ethoxycarbonyl. methylthiazolyl or 
hydroxymethylthiazolyl; 

R 2 and R 3 independently represent hydrogen, hydrocarbon, a 
15 heterocyclic group, halogen, cyano, trifluoromethyl, nitro, -OR a ; -OCOR a , 
-OS0 2 R a , -SR a , -SOR a , -S0 2 R a , -S0 2 NR a R b , -NR a R b , -NR a COR b , 
-NR a C0 2 R b , -COR a , -C0 2 R a , or -CONR a R b ; and 

R a and R b independently represent hydrogen, hydrocarbon or a 
heterocyclic group. 

20 

2. A compound as claimed in claim 1 represented by formula II, 
and salts and prodrugs thereof: 



WO 98/50384 



PCT/GB98/01167 



-38- 




wherein 

E is as defined in claim 1; 

Y 1 represents CH or nitrogen; 
5 R u represents methyl or hydroxymethyl; 

R 12 represents hydrogen, halogen, aryl, aryl(C2-6)alkenyl, 
aryl(C2-6)alkynyl, heteroaryl, aryloxy, aryl(Ci-c)alkoxy or 
heteroaryl(Ci-6)alkoxy, any of which groups may be optionally substituted 
by one or more substituents; and 
10 R 13 represents hydrogen, halogen, cyano, nitro, trifluoromethyl, 

amino, Ci-g alkylamino, di(Ci-6)alkylamino, Ci-g alkyl, Ci-g alkoxy, 
aryl(Ci-6)alkoxy, C2.6 alkylcarbonyl or Ci-g alkylsulphonyl. 



3. A compound selected from: 
15 ll-benzyloxy-9-(4-methylthiazol-2-yl)-6,7-dihydro-5i/-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 

ll-(4-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5if-2,7a- 
diazadibenzo [a, c]cyclohepten- 8-one ; 

ll-(3-chloro-4-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5i7- 
20 2,7a-diazadibenzo[a,c]cyclohepten-8-one; 

ll-(4-fluorophenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5fl r -2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 

ll-(4-hydroxymethylphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5i^-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 
25 4-[9-(4-methylthiazol-2-yl)-8-oxo-6,7-dihydro-5H-2,7a- 
diazadibenzo[a,c]cyclohepten-ll-yl]benzaldehyde; 
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ll-(2-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-2,7a- 
diazadibenzo[o,c]cyclohepten-8-one; 

ll-(3-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 
5 9-(4-methylthiazol-2-yl)-ll-phenylethynyl-6,7-dihydro-5H-2 > 7a-diaza- 
dibenzo [a, c]cyclohepten-8-one ; 

9-(4-methylthiazol-2-yl)-ll-styryl-6,7-dihydro-5i/-2,7a-diaza- 
dibenzo[a,c]cyclohepten-8-one; 
9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-2,7a- 
10 diazadibenzo[a,c]cyclohepten-8-one; 

ll-(3,4-methylenedioxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H- 
2,7a-diazadibenzo[o,c]cyclohepten-8-one; 

ll-(5-fluoro-2-methoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5il/- 
2,7a-diazadibenzo[o,c]cyclohepten-8-one; 
15 ll-(4-methylsulfenylphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5f/-2,7a- 
diazadibe nzo [a, c] cyclohepten- 8-one ; 

9-(4-methyltbiazol-2-yl)-ll-phenyl-6 ) 7-dihydro-o J ff-2,7a-diaza- 
dib enzo [a, c] cyclohepten- 8-one ; 

ll-(2,5-dimethoxyphenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-51/-2 ) 7a- 
20 diazadibe nzo [a, c] cyclohepten- 8-one ; 

9-(4-methylthiazol-2-yl)-ll-(thien-3-yl)-6,7-dihydro-5H-2,7a- 
diazadibe nzo [a, c] cyclohepten- 8-one ; 

ll-(3,5-dichlorophenyl)-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-2,7a- 
diazadibe nzo [a, c] cyclohepten- 8-one ; 
25 9-(4-methylthiazol-2-yl)-ll-(thien-2-yl)-6,7-dihydi-o-5/f-2,7a- 
diazadib e nzo [a, c]cyclohepten- 8-one ; 

ll-(2 ) 4-dimethoxyphenyl)-9-(4-methylthiazol-2-yl)-6 ) 7-dihydro-5/f-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 

ll-(benzofuran-2-yl)-9-(4-methylthiazol-2-yl)-6.7-dihydro-5i7-2,7a- 
30 diazadibe nzo [a, c] cyclohepten- 8-one ; 
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ll-(4-fluoro-2-methoxyphenyl)-9-(4-me^ 
2,7a-diazadibenzo[a,c]cyclohepten-8-one; 
ll-benzyloxy-9-(4-methylthiazol-2-yl)-6,7-dihydro-5H-3,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 

5 ll-benzyloxy-2-hydroxy-9-(4-methylthiazol-2-yl)-6J-dihydro-5i7-2,7a- 
diazadibenzo [a, c] cyclohepte n- 8-one ; 

ll-benzyloxy-9-(4-hydroxymethylthiazol-2-yl)-6,7-dihydro-5H-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 

l-benzyloxy-3-(4-methylthiazol-2-yl)-7,8-dihydro-6iy-benzo[c]pyrido[l,2- 
10 a]azepin-4-one; 

l-(4-methoxyphenyl)-3-(4-methylthiazol-2-yl)-7,8-dihydro-6i7- 
benzo [c]pyrido [1, 2-a] azepin-4-one ; 

10- benzyloxy-8-(4-methylthiazol-2-yl)-5if-pyrido[3,4-a]indolizin-7-one; 

I- benzyloxy-3-(4-methylthiazol-2-yl)-6H-pyrido[2,l-a]isoindol-4-one; 

15 l-benzyloxy-3-(4-methylthiazol-2-yl)-6J-dihydropyrido[2,l-a]isoquinolin- 

4- one; 

5- benzyloxy-7-(4-methylthiazol-2-yl)-9,10-dihydro-3,8a-diaza- 
phenanthren-8-one; 

5-(4-methoxyphenyl)-7-(4-methylthiazol-2-yl)-9,10-dihydro-3,8a-diaza- 
20 phenanthren-8-one; 

11- (2-bromobenzyloxy)-9-(4-methylthiazol-2-yl)-6J-dihydro-5i^-2,7a- 
diazadibenzo [a, c] cyclohep ten-8-one ; 

II- (4-fluorobenzyloxy)-9-(4^ 

dia zadib e n zo [a, c] cyclohepte n- 8-one ; 
25 9-(4-methylthiazol-2-yl)-ll-phenoxy-6,7-dihydro-5if-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 
and salts and prodrugs thereof. 



30 



4. A compound selected from: 

ll-(2,4-dichlorophenyl)-9-(4-methylthiazol-2-yl)-6J-dihydro-5if-2,7a- 
diazadibenzo[a,c]cyclohepten-8-one; 
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ll-(3-chloro-4-fluorophenyl)-9-(4-me^ 
diazadibenzo[a,c]cyclohepten-8-one; 

ll-(2-chlorophenyl).9-(4.methylthiazol-2-yl)-6J-dihydro-5i7-2,7a- 
diazadib enzo [a, c] cyclohep te n- 8-one ; 

5 9-(4-methylthiazol-2-ylH 

diazadibenzo[a,c]cyclohepten-8-one; 
and salts and prodrugs thereof. 

5. A pharmaceutical composition comprising a compound of 
10 formula I as defined in claim 1 or a pharmaceutical^ acceptable salt 

thereof or a prodrug thereof in association with a pharmaceutical^ 
acceptable carrier. 

6. A compound as claimed in any one of claims 1 to 4 for use in 
15 therapy. 

7. The use of a compound as claimed in any one of claims 1 to 4 
for the manufacture of a medicament for the treatment and/or prevention 
of anxiety. 

20 

8. The use of a compound as claimed in any one of claims 1 to 4 
for the manufacture of a medicament for the treatment and/or prevention 
of convulsions. 



25 



9. A process for the preparation of a compound as claimed in 
claim 1, which comprises cyclising a compound of formula III: 
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3 



L 




(III) 



wherein E, X, Y, R 1 , R 2 and R 3 are as defined in claim 1, and L 1 represents 
a readily displaceable group; and subsequently, if desired, converting a 
5 compound of formula I initially obtained into a further compound of 
formula I by standard methods. 

10. A method for the treatment and/or prevention of anxiety 
which comprises administering to a patient in need of such treatment an 

10 effective amount of a compound of formula I as defined in claim 1, or a 
pharmaceutical^ acceptable salt thereof or a prodrug thereof. 

11. A method for the treatment and/or prevention of convulsions 
which comprises administering to a patient in need of such treatment an 

15 effective amount of a compound of formula I as defined in claim 1, or a 
pharmaceutically acceptable salt thereof or a prodrug thereof. 



INTERNATIONAL SEARCH REPORT 



Intt onal Application No 

PCT/GB 98/01167 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07D471/14 C07D471/04 A61K31/435 //(C07D471/14,223:00, 
221 : 00 , 221 : 00 ) , ( C07D471/04 , 223 : 00 , 221 : 00 ) , ( C07D471/14 , 221 : 00 , 
221 : 00 , 209 : 00 ) , ( C07D471/14 , 221 : 00 , 221 : 00 , 22 1 : 00 ) 

According to International Patent Classification (I PC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C07D A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 6 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


EP 0 472 166 A (F. HOFFMANN-LA ROCHE AG) 
26 February 1992 
see claims 


1-11 


A 


EP 0 294 599 A (F. HOFFMANN-LA ROCHE & 
CO.) 14 December 1988 
see claims 


1-11 


A 


EP 0 226 196 A (F. HOFFMANN-LA ROCHE & 
CO.) 24 June 1987 
see claims 


1-11 


A 


EP 0 183 994 A (F. HOFFMANN-LA ROCHE & 
CO.) 11 June 1986 
cited in the application 
see claims 


1-11 



□ 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



• Special categories of cited documents : 

•A" document defining the general state of the art which i3 not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

*P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document Is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of theinternatlonal search 

26 June 1998 


Date of mailing of the International search report j 

02.07.98 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl r 
Fax: (+31-70) 340-3016 


Authorized off leer 

Chouly, J 



Form PCT/ISA/210 (second shoot) (July 1992) 



INTERNATIONAL SEARCH REPORT 



• "national application No. 

PCT/GB 98/01167 



Box I Observations whore certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 



1. [XJ Claims Nos.: 10, 11 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 10,11 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



□ 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be earned out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box il Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
1 — 1 searchable claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. 1 | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j | The additional search fees were accompanied by the applicant's protest. 

j ^ No protest accompanied the payment of additional search fees. 



Form PCT/1SA/21 0 (continuation of first sheet (1 )) (July 1 992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



In atlonal Application No 

PCT/GB 98/01167 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




(nember(s) 




date 


EP 472166 


A 


26-02-1992 


AU 


640512 


B 


26-08-1993 






AU 


8254091 


A 


27-02-1992 






CA 


2048003 A 


22-02-1992 






Jr 


4244083 A 


01-09-1992 






NZ 


239397 A 


22-12-1994 






US 


5362738 A 


08-11-1994 






US 


5143912 A 


01-09-1992 






US 


5258387 A 


02-11-1993 


EP 294599 


A 


14-12-1988 


AU 


1742788 A 


15-12-1988 






DK 


317388 A 


13-12-1988 






FI 


882750 A 


13-12-1988 






ID 

Jr 


63316779 


A 


26-12-1988 






PT 


87699 B 


30-10-1992 






SU 


1598879 A 


07-10-1990 






US 


4889854 A 


26-12-1989 






US 


5082842 


A 


21-01-1992 


EP 226196 


A 


24-06-1987 


AU 


597016 


B 


24-05-1990 






AU 


6632686 


A 


18-06-1987 






CA 


1317945 


A 


18-05-1993 






CN 


1016692 


B 


20-05-1992 






CS 


8608883 


A 


13-06-1990 






DK 


599686 


A 


14-06-1987 






ES 


2031816 


T 


16-07-1996 






PI 


864941 


A,B 


14-06-1987 






IE 


59440 


B 


23-02-1994 






JP 


1884219 


C 


10-11-1994 






JP 


6006587 


B 


26-01-1994 








62145085 


A 


29-06-1987 






PT 


83924 


B 


30-06-1989 






US 


5114934 


A 


19-05-1992 






US 


4855297 


A 


08-08-1989 






KR 


9507178 


B 


03-07-1995 


EP 183994 


A 


11-06-1986 


AU 


584132 


B 


18-05-1989 






AU 


4924185 


A 


15-05-1986 






CA 


1277659 


A 


11-12-1990 






CN 


1016871 


B 


03-06-1992 






DE 


3587235 A 


06-05-1993 



F«m PCT/ISAfcIO (patent family annex) (July 19©2) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



ini itional Application No 

PCT/GB 98/01167 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



DK 


507685 


A 


U/ U3 l?OD 


EP 


0318682 


A 




FI 


89049 


B 




GB 


2169288 


A B 

fx f V 




GB 


2200117 

WW XX* 


A R 


P7-07-1QGQ 

CI Ml 1 jqO 


TP 


588B0 


R 


17-1 1 -IQQ'l 


JP 


1Q6564Q 


r 


CD UO X^^D 


JP 


6092405 


B 


16-11-1994 


JP 


61115082 


A 


02-06-1986 


MC 


1707 


E 


22-09-1986 


PT 


81431 


B 


03-03-1988 


US 


4889848 


A 


26-12-1989 


US 


5036066 


A 


30-07-1991 


US 


5321021 


A 


14-06-1994 


US 


4735940 


A 


05-04-1988 



EP 183994 



Foim PCT/1SA/210 (paWrt (airily annex) (July 1992) 



